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This invention relates to the production of puri 
fied alumina Substantially free from soda, and it 
is particularly concerned with a method for the 
treatment of aluminum hydrate containing a 
Small but Substantial amount of soda, as an im 
purity, to produce therefrom alumina Substan 
tially free from soda. 

Purified alumina, particularly in the form of 
corundum, has been found to be eminently suit 

10 able for use in the manufacture of certain types 
of refractory and ceramic materials. However, 
the alumina of commerce, such as is prepared 
from aluminous ores, while relatively pure, 
usually contains a Substantial amount of soda. 

5 The presence of this soda is the result of the pre 
cipitation of the aluminum hydrate from solu 
tions of alumina in Soda and it has heretofore 
been found impoSSible to remove all, or substan 
tially all, of the Soda, occluded by the precipitated 

20 aluminum hydrate. The presence of these small 
but Substantial amounts of soda in the alumina, 
has a deleterious effect on the refractory ima 
terials prepared from it, and the application of 
alumina in this field has been seriously restricted 
for this reason, 

It is an object of this invention to provide a 
method for the treatment of aluminum hydrate 
containing a Small amount of Soda as an impurity 
Whereby alumina, Substantially free from Soda 

80 may be prepared. It is another object of this in 
vention to provide a method for the production 
of a corundun-like alumina, Substantially free 
from Soda, from aluminum hydrate containing 
this material as an impurity. 
In the commercial extraction of alumina from 

its ores, the Bayer process or the Fickes-Sherwin 
or other modification of this process has been 
used to the practical exclusion of all other proc 
esses for the past twelve years. In these proc 

40 esses the aluminous ore is digested with a hot 
Solution of caustic soda, in excess. A solution of 
Sodium aluminate is formed which is separated 
from the insolubles, including impurities, by fil 
tration. Aluminum hydrate is precipitated from 

45 the caustic solution by any suitable means, such 
as by neutralization with carbon dioxide or by 
cooling the Saturated Solution to the point of 
SuperSaturation and causing crystallization by 
means of Seed charges of aluminum hydrate 

50 crystals. A considerable amount of caustic solu 
tion is occluded by the precipitated aluminum 
hydrate. In order to remove this occluded 
caustic, it is customary to subject the hydrate to 
a thorough washing with water. It has been 

55 found impossible, however, even with excessive 
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washing and leaching, to remove all, or Substan 
tially all, of the soda contained in the aluminuin 
hydrate precipitated in this manner. The 
washed product generally contains a residual 
amount of soda, which, in commercial operation, 60 
varies between about 0.2 and 0.6 per cent by 
weight of the product. This Soda, remains as an 
impurity in the corundum-like alumina which is 
produced by calcining the Washed hydrate at a 
temperature of about 1300 to 1400° centigrade, 65. 
and attempts to remove it by leaching from this 
calcined product have also proved unsuccessful. 

I have found that if aluminum trihydrate con 
taining a Small amount of Soda, such as is ob 
tained from the Bayer process, be first calcined 70 
at a temperature of about 400° to 925 centigrade 
and Subsequently leached with a dilute acid solu 
tion, the soda, may be substantially completely 
removed and a product obtained which contains 
eSS than about 0.0i per cent Soda. This product 
may then be re-calcined at a temperature of 
1300 to 1400 centigrade to produce alumina, 
Which is eminently satisfactory for use in the 
production of refractory and ceramic materials. y 

In carrying out my process, the aluminum hy- S0. 
drate obtained from the sodium aluminate solu 
tioil, after preliminary washing to remove the 
bulk of the Soda, is calcined in any suitable fur 
nace at a temperature of 400° to 925 centi 
grade. There is thus obtained an amorphous 85 
auriina. Or a mixture of amorphous and crystal 
line allinina, from which the residual soda may 
be substantially completely removed by leaching 
with dilute acid solution. Satisfactory results 
may be obtained by calcining the hydrate at any 90 
temperature within this range, but it is prefer 
able to calcine at a temperature of about 800° to 
900 centigrade, as the soda, is more easily leached 
from a product heated at this temperature. The 
time of heating required varies with the tem- 95 
perature used, but, in general, the heating should 
be continued until a Substantial conversion to 
the desired form of alumina has been effected, 
and for this purpose I have found a period of 
about 1 to 6 hours is usually required. 
The calcined alumina thus obtained is eached 

With a Solution of an acid, preferably a mineral 
acid such as hydrochloric or sulfuric acid. Any 
Suitable amount of Solution may be used which 
will form a slurry with the calcined hydrate sat 
isfactory for handling. I have found that sat 
isfactory slurries are obtained by using about 5 
parts by weight of the leaching solution to 1 
part of the calcined hydrate. The quantity of 
acid used in the leach liquor must be at least ll0 
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an amount equivalent to the soda, content of the 
material being treated, and it may be Several 
times such an amount. In my preferred practice 
I use about 2 to 3 times the amount of acid equiv 
alent to the soda, present in the alumina being 
treated. The soda, content of the alumina, imay 
be preliminarily determined by analysis. The 
time of leaching is not critical but I have found 
that satisfactory results are generally obtained 
by treatment for one to two hours. 
The leached product thus obtained usually con 

tains less than 0.01 per cent Soda. This product 
is then separated from the leach liquor, pref 
erably by filtration, and is dried and re-calcined. 
This second calcination may be carried out at 
1300 to 1400 centigrade and a corundum-like 
alumina, produced which is Substantially free 
from Soda and which is eminently useful in the 
production of ceramic and refractory materials. 
As a specific example of my process and the 

results which may be obtained thereby, a simple 
of aluminum hydrate containing about 0.6 per 
cent Na2O calculated on the basis of the alumina, 
content of the hydrate was calcined at a tempera 
ture of about 900 centigrade. The calcined 
product WaS then leached for about One hour in 
five times its Weight of a solution of hydrochloric 
acid containing an amount of HCl equivalent to 
about 1.9 per cent of the alumina, treated, or 
Somewhat more than twice the amount of HCl re 
quired to combine stoichiometrically with all of 
the Soda present in the alumina. The product 
WaS Separated, Washed and recalcined. Analysis 
showed this product to contain about 0.003 per 
cent Na2O and about 98.3 per cent Al2O3. 

Having now particularly described my process 
and the results which may be obtained in the 
practice thereof, what I claim is: 

1. A method of producing alumina substantially 
free from Soda from aluminum hydrate contain 

1,950,888 
ing a small amount of soda, as an impurity, which 
comprises calcining said hydrate at a tempera 
ture between 400 and 925 centigrade and Sub 
sequently leaching the calcined product with a 
Solution of an acid. 

2. A method of producing alunnina, Substantial 
ly free from soda from aluminum hydrate COI)- 
taining a small amount of Soda, as an impurity, 
which comprises calcining said hydrate at a tem 
perature of about 800 to 900 centigrade and sub 
sequently leaching the calcined product with a 
Solution of an acid. , 

3. A method of producing alumina Substantial 
ly free from Soda from aluminum hydrate con 
taining a Small amount of Soda as an impurity, 
which comprises calcining said hydrate at a tem 
perature between 400 and 925 centigrade and 
Subsequently leaching the calcined product with 
a solution of an acid containing an amount of 
acid at least Sufficient to combine with all the 
Soda, present in the hydrate. 

4. A method of producing alumina, Substan 
tially free from Soda, from aluminum hydrate 
containing a Small amount of Soda, as an im 
purity, which comprises calcining said hydrate 
at a temperature of about 800 to 900 centigrade 
and subsequently leaching the calcined product 
with a Solution of an acid containing an amount 
Of acid at least Sufficient to combine with all of 
the Soda, present in the hydrate. 

5. A method of producing corundum Substan 
tially free from Soda, from aluminum hydrate con 
taining a Small amount of Soda as an impurity, 
Which compris2S calcining said hydrate at a tem 
perature between 400 and 925 centigrade, leach 
ing the calcined product with a solution of an 
acid and calcining the leaghed product at a ten 
perature of about i300 to 1400 centigrade. 

WALTER H. GITZEN. 
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